The management of financial conflict of interest (COI) in academic medicine has again been thrust in the spotlight, 1 with some writers contending that current COI policies-largely a mandate to disclose conflicts, and, on rare occasion, recusal from academic opportunities or divestiture of the conflict-may perversely stifle biomedical innovation. [2] [3] [4] [5] Others have argued in opposition, noting that loss of innovation is speculative, that historical breaches of trust led to current policies, and that the bias of financial COI may be subtle. 6 Although there are clearly many types of conflict-consistency with prior views, desire for success, preference for friends or family, organizational and professional allegiances-financial conflicts have been highlighted over the last three decades in part because they are objectively measurable, have documented associations with favorable and positive results and in part because they are unidirectional-while other conflicts sometimes point for or against some treatment or diagnostic test-financial conflicts are nearly always aligned with more care. 7 The role financial COI plays in oncology, especially in the United States, has not been discussed. Interactions between academic investigators and the biopharmaceutical industry are particularly important in oncology for three reasons: (1) many treatment decisions in oncology are based on 'expert' interpretation of suboptimal data, (2) a considerable amount of therapy involves off-label use of highly expensive treatments and (3) the majority of new drug approvals now occur in oncology, and interactions are common. 8 For these reasons, we believe the nature and appropriate management of oncology COI deserves special consideration. At the same time, we acknowledge the considerations here apply to other fields or subfields with similar advances in therapeutics and large industry presence, and our solutions may extend outside of oncology.
THE TRUE NORTH OF ACADEMIC MEDICINE
Undoubtedly, the for-profit motivation of the industry is a great driver of innovation. When the profit motive is added to human endeavors it nearly always spurs activity, and harnesses energy and industry that may be lost in non-profit or governmental systems. If medical progress is a car, use of the profit motive is a foot on the gas pedal.
At the same time, the profit motive does not always point in the exact same direction as the ultimate goal of health care and academic medicine. The ultimate interest of academic medicine is to improve human health as much as possible, through treatments with as little toxicity as possible, and, all else being equal, for as low a price to patients and society as possible. The goal of industry may often be aligned with this, but in some settings may be slightly tangential. If the true goal of academic medicine is labeled 'true north', the ultimate goal of industrypromotion of their products-may be called 'magnetic north', in analogy to the globe. The analogy may be considered particularly apt, as one considers the draw or pull of the magnetic north.
Consider, for instance, a cancer drug with marginal benefits and real toxicity. Such a medication may rightly be debated by academics, but the industry's goal is overwhelmingly to lobby for approval and use. Consider the simple fact that while the US Food and Drug Administration's Oncology Drug Advisory Committee (ODAC) votes against approval 48% of the time, 9 no sponsoring company has ever argued against approval at an ODAC meeting. If the arrows were perfectly aligned, we might expect less discordance. Thus, the benefit of enhanced acceleration from for-profit involvement in medicine may be offset very slightly by a misalignment in the steering column. Of course, such a trade-off is both reasonable and acceptable, and often manageable, but the key is having a system in place to redirect the vehicle.
FINANCIAL CONFLICT IN ACADEMIC ONCOLOGY
Many experts in academic oncology work with pharmaceutical companies, and have substantial financial conflicts including, but not limited to, service on advisory boards, ownership of equity (or stock options), patent royalties, consulting fees and honoraria for speaking (https://projects.propublica.org/docdollars/). An examination of the reported conflicts of interest by experts presenting lectures at major medical meetings reveals few (~30%) who declare 'no competing interests'. 10 The problem is that such conflicts can influence treatment practices more extensively and can inflict cost and potentially toxicity to a greater deal in oncology than in other fields.
First, for many major treatment decisions in oncology, there is no standard-of-care established by phase III randomized trials. For example, although the initial therapy of diffuse large cell lymphoma may be a settled issue (for the moment), many subsequent therapies are based on lower levels of evidence that require 'expert' interpretation. In fact, in many cancers, there are no phase III trials that have clearly established a given regimen as standard-of-care for initial therapy (over available alternatives), let alone for subsequent treatment decisions.
Second, although some oncologic drugs are truly transformative, many others are merely marginal 11 often with real toxicity. And because so much of cancer decision-making, guidelines writing and drug approval involves the careful balancing of risks and benefits-in other words, is gray-the role of direct financial conflicts, even if only subtle and only present in every third physician, it can lead to decisions that may not be perfectly oriented with the best patient care. In many tumor types, there is at least one drug that may only improve a surrogate endpoint marginally, with significant toxicity or intolerability, in a trial with heavy and perhaps differential censoring 12 -and even these sobering results occurred in a carefully selected patient population, 13 and are likely to be more unfavorable in the real world. In short, in each field of oncology, we have at least one truly difficult question of whether it is worth it to prescribe some particular drug as a general policy-and these are the cases in which one worries about the role of financial conflict.
Third, the influence of leaders at the very top of the field can be substantial and disproportionate in oncology, especially as we parse out cancers into smaller and smaller categories-collections of rare diseases. A recommendation from one or two of the leading experts can dramatically change what is perceived as 'standard-of-care'. Finally, the potential economic cost of a recommendation in oncology can be staggering. 14, 15 For example, almost all new drugs in oncology are priced over $100 000 per patient per year; 15 any recommendation concerning how and when to use one of these drugs (often, off-label) will have a huge impact on health care cost to the individual patient and society.
Like others, we do not assume that financial conflicts inherently play a role in such decisions, but merely acknowledge that, 'it is often difficult if not impossible to distinguish cases in which financial gain does have improper influence from those in which it does not'. 16 These conflicts in oncology are particularly problematic in the area of continuing medical education (CME), the development and dissemination of practice guidelines, and with regards to the role of professional/patient organizations.
CONTINUING MEDICAL EDUCATION
Although we admit to greatly enjoying professional conferences, concerns have been raised about these meetings. 17 Conferences permit the presentation of abstracts, some of lesser quality, because the primary goal in many instances is mainly to generate hypothesis, and not meant to immediately influence practice. Medical conferences shape the early debate and discussion of novel therapeutics or analytics, but by nature disseminate preliminary data that is not fully peer-reviewed. Further, approximately a third of randomized trials, and approximately half of other study designs, are never subsequently presented in full manuscript form. 18 Despite these caveats, information presented at major conferences frequently forms the basis for clinical decisions. Some of this, such as presentation of life-saving data from randomized trials is indeed justified, but it is likely that some information derived from conferences is used prematurely in the clinic.
Industrial presence is ubiquitous at oncology conferences, with large exhibits showcasing the drug 'pipeline' and representatives eager to shape one's impression of drugs in development or those newly approved. News coverage in the wake of the national meetings hails many approved and unapproved drugs as 'game changers' or 'miracles'. 19 In short, the meeting itself permits corporate sponsors opportunity for repeated academic interaction in a setting in which the audience is already primed to savor preliminary data presented at oral and poster sessions.
Industry funding of CME, satellite symposia or dinner lectures are ways in which the education of physicians may be subtly influenced. Although the use of company-sponsored CME appears to have peaked in 2007, it remains common. 20 
PRACTICE GUIDELINES
The majority of recommendations in oncology guidelines-such as the National Comprehensive Cancer Network-are made on the basis of non-RCT evidence. 21 Moreover, the choice of regimens listed for the treatment of a particular malignancy is often a 'laundry-list' of all possible regimens that could be used in that setting. This in part occurs because reimbursement is tied to inclusion in compendia. And when there are 10 'reasonable' options, it results in a 'free-for-all' when it comes to what treatment a given patient will actually receive in practice. Every company with a product in a given disease wants to be on that list, and we presume that through CME or otherwise once a regimen makes the list, it will somehow find its way into clinical practice. Data suggest that 480% of National Comprehensive Cancer Network authors have personal financial payments from companies. 22 The problem unique to oncology is that most cancer therapy can be considered experimental, and guidelines rather than evidence are the driver of most clinical decisions. Together, these facts prompt concern. As guidelines involve decisionmaking in uncertain circumstances, and because conflict is common among writers, we see instances where guidelines err on the side of promoting drugs for indications of uncertain risk and benefit. It must be acknowledged that it is unclear if the guidelines would be different if these conflicts were not present, however, in many cases we believe that they would be.
THE DEEP CONFLICTS
Besides direct financial conflicts of interest, there are other deeper conflicts that are built into the oncology system perhaps in a more systemic manner than in other fields of medicine. The reputation, and in some countries, the livelihood, of academic clinical oncologists is partly dependent on conducting, participating or leading clinical trials. These trials often require industry partnership. For instance, between 2005 and 2009, 78% of randomized trials in oncology received industry support. 23 Even collaboration between the federally funded cooperative groups and the industry is more common today than even 15 years ago. 24 And, while such collaboration is essential, it does present two conflicts. The first occurs at the outset of the trial: the precise wording of the clinical protocol is often decided by or has significant input from the industry. 25 Thus, academics, on occasion, have to accept some design features that may point slightly away from the true north to be a lead investigator on the trial-these features are described at length elsewhere. 26 The second occurs in certain cases at the end of the trial: industry-sponsored trials may employ medical writers to provide the lead investigator with the first draft of the manuscript, and the key conclusions. The role of writing assistance for medical manuscripts may improve the readability, and spares significant time for busy academics, 27 yet when provided directly by industry, it can highlight the benefits and harms of drugs in ways that may be distinct from how academics would choose do so. Writing assistance remains common with 21% of authors of articles in the 6 highest impact factor medical journals reporting honorary or ghost authorship. 28 Industry-sponsored trials fair worse than this estimate with 75% containing some ghost authorship. 29 The conflict is that a busy academic can either choose to have a prominent publication with little effort, or struggle on his or her own. If medical writing assistance is accepted, it is more difficult to challenge the sponsor on a debatable conclusion, spin or overemphasis of a secondary endpoint.
As with direct financial conflicts, we do not believe that these conflicts inherently lead to false information or misrepresentations of the truth. It is just that it is impossible for the reader of the literature to determine whether or not such tensions exist.
SOLUTIONS
The problems we have outlined convey the sobering fact that at many junctures in oncology, conflicts of interest may exert a soft but steady pull in a direction slightly tangential from best patient care. The problem is not unique to oncology, but as discussed earlier may be more extensive and have greater impact on practice compared with most other fields of medicine. There are no easy solutions, and some of our proposed solutions may not be palatable to all. But we owe it to our patients to begin a conversation. We propose 4 first-steps that are easy to enforce and will go a long way in removing the cloud of COI that hangs over our field.
First, we propose that authors of reviews, editorials and practice guidelines-the areas of oncology where professional judgment plays a guiding role-should not have any financial COI that exceeds the de-minimis threshold ($10 000 per calendar year per company) proposed in the New England Journal of Medicine.
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Speakers at the educational sessions at major society meetings (American Society of Hematology, American Society of Clinical Oncology, European Hematology Association) should also fall Editorial under these rules. These individuals exert an extraordinary influence over how cancer is treated and they need to be free of substantial financial conflicts. Payments for the actual conduct of a clinical trial and payments from multi-company-sponsored CME meetings would be excluded. But payments from singlecompany-sponsored CME meetings, consulting fees, patent royalties, direct remuneration from employment and stock options would be included. We urge major Journals (such as the New England Journal of Medicine, The Lancet, The Lancet Oncology, The Journal of the American Medical Association (JAMA), JAMA Oncology, the Journal of Clinical Oncology, Blood and Leukemia) and major professional organizations (such as the American Society of Hematology, American Society of Clinical Oncology and National Comprehensive Cancer Network) to adopt these rules.
Second, we recommend that we stop the practice of using professional medical writers who are funded by industry for any manuscript. Authors are probably not aware that many companies report as payment (transfer of value) against their name to the Sunshine Act website when a medical writer is involved in the preparation of a manuscript. If an author requires a professional writer, such a person or group should be hired using funds from the academic institution, or using personal funds. This is something that can be easily enforced by Journals.
Third, we urge organizations to make fully transparent the extent of industry support at our meetings and our work. We believe transparency may prompt some reconsideration of the extent of support. At a recent medical meeting, in the exhibitor hall amidst lavish pharmaceutical displays, the exhibits one would actually want doctors to visit (medical books) were languishing in the most remote corner. Transparency is key, and how much payments each organization received from each specific pharmaceutical company in a calendar year should be made publicly available to the membership of the organization, and readily available at medical meetings. As with individual physicians, the problem is not that there are no safeguards and firewalls to 'prevent' the choice of topics at the meeting to be influenced by conflicts. It is the fact that no one can really tell whether a conflict exists or not, and disclosure is best. CONCLUSION COI refers to any motivation that changes the compass of academic medicine, and leads us to pursue or embrace treatments or diagnostics that are not the absolute best (given the practical realities of cancer care) for our patients. Some drugs may have questionable risk-benefit profiles, or their use in preclinical or early disease states may be questioned-and at the same time using these drugs may be desired by the industry-setting the tension for COI.
The present system in oncology has many structural elements that amplify the problem more so than other fields of medicine. Conflict is always subtle, and the majority of doctors may not be influenced, while others may be, but may not believe they are being influenced. The problem is that the user can never find out who is and who is not conflicted. Merely reporting conflicts would, at present, be largely adequate for the presentation of original research where the reader/user can evaluate the raw data themselves. But when it comes to expert opinion driven practice (reviews, editorials, guidelines and so on), declaring conflicts is not enough. There simply cannot be room for significant conflict.
We understand that the solutions we propose can have unintended consequences. Some are already enforced by the New England Journal of Medicine, and some other journals have stricter rules. 31 We do not think that our proposals will deprive us of the most-qualified experts. Experts who have significant financial conflicts can always shed their conflicts if they chose to; or provide input to those authors/experts who are not conflicted.
There is no role in this debate for blame. Nevertheless, we must think deeply about how current oncologic care deviates from the true mission of academic medicine, and we must slowly but surely eliminate structural factors that prevent us from moving unwaveringly in the right direction.
